
COURSE SCHEDULE

DAY 1

8:30 – 10:00am INTRODUCTION AND WELCOME

KM64-001 QUALIFICATION PROGRAM FOR 
TECHNICIANS

SPECIFICATIONS
Section 713:  Permanent Pavement Paints
Section 842:  Materials Requirement for Paint
Section 714:  Durable Striping
Section 717:  Intersection Markings

CONTRACTOR STRIPING SPECIFICATIONS

10:00 – 10:15am BREAK

10:15 – 10:45am MATERIALS HANDLING
Kentucky Method 201:  LTL Inspection of Intersection 

Markings Kentucky Method 202:  LTL Inspection of 
Pavement Markings

Kentucky Method 203:  Mobile Inspection of Pavement 
Markings

10:45 – 11:30am LTL 2000 DOWNLAD INSTRUCTIONS INSPECTION 
SPREADSHEETS

11:30 – 1:30pm LUNCH

1:00 – 4:00pm LTL 2000
Overview
Hands on Demonstration

DAY 2

8:30 - 9:00am REVIEW

9:00 – UNTIL WRITTEN AND PRACTICAL EXAM

*Between the written and practical exam, participants will have an opportunity to 
take a break and practice for the second part of the exam.



QUALIFIED

PAVEMENT MARKING

TECHNICIAN

TRAINING
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INTRODUCTION & WELCOME

1. Visitor Check-In & Out
2. Restrooms & Concessions

REASON FOR THE COURSE
KM 64-001
According to the Federal Highway Administration Policy all acceptance sampling and 
testing must be performed by what they refer to as “Qualified Personnel.”  In response to 
the federal policy, the state Qualification Program for Technicians was developed.

Kentucky Method 64-001-02 covers qualification and disqualification procedures for 
inspectors.   This method states that to qualify you must attend training and pass a written 
test and practical.  On the other hand, there are reasons provided for disqualification:

1. Failure to pass requalification class
2. Found to be guilty of falsifying test results, records, and/or reports.
3. Improper performance of tests

OVERVIEW OF THE COURSE
DAY 1
We will begin by discussing Kentucky Standard Specifications 713, 714 and 717.
Your manuals also include Specification 842.  Section 2 of your manuals covers material 
handling and Kentucky Methods 201, 202 and 203.   John Mark will finish the day by 
providing us with an overview of the LTL2000 and then we will have hands-on
practice with the LTL2000.

DAY 2
At the start of the day we will have a brief question and answer session followed by an 
open book exam.  After the written exam, there is a practical test. For the practical the 
manuals are not allowed.  Also, the practical will include written questions.

NO RETEST

30-40% FAILURE RATE
1. Participants do not know where to find the answer in the manual because 

they did not a) follow along during the class and b)look over their manuals 
the night before the test.

2. Participants do not spend enough time practicing with the LTL2000.
STAY UNTIL YOU ARE COMFORTABLE!
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Kentucky Method 64-001-05
Revised 01/28/05
Supersedes 64-001-02
Dated 12/16/02

KENTUCKY TRANSPORTATION CABINET
QUALIFICATION PROGRAM FOR TECHNICIANS

1. SCOPE:

1.1. According to the Federal Highway Administration Policy Guide, Subchapter G,
Part 637, Subpart B – Quality Assurance Procedures for Construction, all acceptance
sampling and testing must be performed by “qualified personnel”.

1.2. The Kentucky Department of Highways has established a Quality Assurance (QA)
program to ensure that materials and workmanship incorporated into any highway
construction project are in reasonable conformity with the requirements of the approved
plans and specifications, including any approved changes.  This QA program allows for the
use of validated, contractor-performed, quality control (QC) test results as part of an
acceptance decision.  It also allows for the use of test results obtained by commercial
laboratories in the Independent Assurance (IA) program as well as in acceptance decisions.

2. REFERENCED DOCUMENTS:  Kentucky Department of Highways Quality Assurance
Program for Materials Testing and Acceptance

3. QUALIFICATION PROGRAM STEERING COMMITTEE (QPSC):  The Qualification
Program is overseen by a Steering Committee consisting of the following representatives:

State Highway Engineer

Deputy State Highway Engineer for Project Delivery

Director, Division of Construction

Director, Division of Materials

Director, Division of Employee Development

Division of Materials Qualification Coordinator

Representative, Federal Highway Administration

Representative, Kentucky Ready Mix Concrete Association (KRMCA)

Representative, Kentucky Association of Highway Contractors (KAHC)

Representative, Kentucky Crushed Stone Association (KCSA)
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Representative, Plantmix Asphalt Industry of Kentucky (PAIKY)

4. QUALIFICATION TYPES:

4.1. Aggregate:

4.1.1. Aggregate Sampling Technician

4.1.2. Qualified Aggregate Technician

4.2. Hot-Mix Asphalt:

4.2.1. Superpave Plant Technologist

4.2.2. Superpave Mix Design Technologist

4.2.3. Asphalt Field Technician

4.3. Coatings Inspection:

4.3.1. Bridge Coating Inspector

4.3.2. Shop Coatings Inspector

4.3.3. Pavement Markings Inspector

4.4. Concrete:

4.4.1. American Concrete Institute (ACI) Level I

4.4.2. Kentucky Ready-Mixed Concrete Association Level II

4.5. Soils:

4.5.1 Grading Technician Level I

4.5.2 Grading Technician Level II

5. QUALIFICATION POLICIES:

5.1. To qualify, an individual must successfully perform the specific tests and necessary
calculations required for each qualification type in the presence of an authorized evaluator.
Successful performance is defined as demonstrating the ability to properly perform the key
elements for each test method.  If the individual fails to demonstrate the ability to perform a
test, the individual may be allowed one retest per test method at the evaluator’s discretion.
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5.2. In addition to successful performance of a test method, the individual must also pass a
written examination administered by an authorized evaluator.  An individual failing the
written examination may request a retest.  The individual may be allowed one retest at the
evaluator’s discretion.  The retest must be requested, scheduled and administered within 30
days of the notification of failure.  Failure to pass the second written examination shall be
considered as failing the entire qualification.

5.3. Qualification of an individual is valid for not more than five years.  After that time, the
individual must qualify again.  Under the requirements of the QA program, interim
evaluations will be permitted when appropriately justified.

5.4. Test questions and other examination data used to administer this qualification program are
subject to reuse and are considered confidential and exempt from public records inspection.

6. EXAMINATION METHODS AND POLICIES:

6.1. A standard set of examinations for each qualification will be used statewide.  The
examinations will be developed by a committee composed of personnel from some or all of
the following:  Division of Materials, Division of Construction, and appropriate industry
representatives.

6.2. In addition, the individual may be required to participate in proficiency sample testing
administered by the qualification authority to validate the qualification.  The result of the
proficiency samples will be evaluated for compliance with acceptable tolerance limits.  If the
comparison of test results does not comply with the tolerances, an engineering review of the
test procedures and equipment shall be performed immediately to determine the source of
the discrepancy.  Corrective actions must be identified, and incorporated as appropriate,
prior to the individual performing additional testing on that test method.

7. DISQUALIFICATION PROCEDURES:  A qualified individual can be disqualified for
any of the following reasons:

7.1. Failure to pass requalification requirements and/or provide payment of fees, initial
or requalification.

7.2. Found to be guilty of falsifying test results, records, and/or reports. Allegations of
falsifying test results and/or reports will be made to the QPSC in writing.  The allegations
will contain the name, address, and signature of the individual(s) making the allegation.  The
allegations will be investigated by the QPSC.  The accused and the individual(s) making the
allegation will be given the opportunity to appear before the QPSC.  All involved parties
will be notified in writing of the findings by the QPSC.  Any warranted actions will be
imposed according to the guidance contained herein.  Decisions regarding allegations of
falsifying test results and/or reports may be appealed in writing to the QPSC which will
consider such written appeals and take such action considered appropriate.

7.2.1. First offense would result in a 12-month revocation of qualification status in all



KM 64-001-05
4

qualification types.  Prior to reinstatement, the individual shall again successfully
complete qualification classes.

7.2.2. Second offense would result in a permanent loss of qualification status in all
qualification types.

7.3. Improper performance of tests, failure to perform tests, or finding an individual incapable
of performing tests required by the contract documents and documented by a qualified
technician - documentation (“Violation Report” form, copy attached) to include the date(s),
time(s), location(s), occurrence(s) of non-conformance, and signature of the qualified
technician reporting the incident.  The following punitive actions will occur after the QPSC
receives two Violation Reports on an individual technician.

7.3.1. First offense would result in a warning from the QPSC.

7.3.2. Second offense would result in a five-day revocation of qualification status and
three-month probation.

7.3.3. Third offense would result in a revocation of qualification status.  When a
qualification is revoked, the individual may obtain that qualification again after
successfully completing qualification classes and a six-month probation period.

APPROVED ____________________________________
Director
DIVISION OF MATERIALS

DATE ______01/28/05____________________________

Kentucky Method 64-001-05
Revised 01/28/05
Supersedes 64-001-02
Dated 12/16/02

km00105.doc
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KENTUCKY QUALIFICATION PROGRAM FOR TECHNICIANS
REPORT OF VIOLATION

The undersigned Kentucky Qualified Technician has witnessed and documented violation(s) of the
Technician Qualification Program.  These violations are outlined in Section 7 of KM 64-001, Kentucky
Transportation Cabinet Qualification Program for Technicians.  The qualified technician noted in violation
is:

______________________________ ________________________________
Name Certification No.

____________________________________________________________________
Date(s) of Violation

____________________________________________________________________
Time(s) of Violation

____________________________________________________________________
Location(s) of Violation

Description of the violation (Attach additional sheets if necessary):

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

______________________ ______________________ ____________________
Qualified Technician Inspector ID Number Date

________________________________
Signature
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Pavement MarkingPavement Marking
Inspector TrainingInspector Training

Brandi R. BodyBrandi R. Body David RiceDavid Rice
Brandi.Body@ky.govBrandi.Body@ky.gov David.Rice@ky.govDavid.Rice@ky.gov
Division of MaterialsDivision of Materials
20062006

Standard SpecificationsStandard Specifications
for Stripingfor Striping

ØØSection 713Section 713

ØØSection 714Section 714

ØØSection 717Section 717

Section 713Section 713

PERMANENT PAVEMENT MARKING PERMANENT PAVEMENT MARKING 
PAINTSPAINTS

APPLIED ON RESURFACING PROJECTSAPPLIED ON RESURFACING PROJECTS
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MATERIALS REQUIREMENTMATERIALS REQUIREMENT

ØØ VALID PAINT SAMPLES MEET THE VALID PAINT SAMPLES MEET THE 
REQUIREMENT OF SECTION 842REQUIREMENT OF SECTION 842

ØØGLASS BEADS EVALUATED AS PART GLASS BEADS EVALUATED AS PART 
OF THE LINEOF THE LINE

VALIDVALID PAINT SAMPLESPAINT SAMPLES

ØØLINED CANLINED CAN

ØØCERTIFICATIONCERTIFICATION
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MINIMUM APPLICATION MINIMUM APPLICATION 
RATESRATES

44”” LineLine –– 16.5 gal/mile of Paint16.5 gal/mile of Paint

66”” LineLine –– 24.8 gal/mile of Paint24.8 gal/mile of Paint

6 Pounds/gallon of Glass Beads6 Pounds/gallon of Glass Beads

PROVING PERIOD SECTIONPROVING PERIOD SECTION

ØØ Proving period Proving period –– facility open to trafficfacility open to traffic
ØØ Readings to be taken 30Readings to be taken 30--60 days after 60 days after 

proving period beginsproving period begins

ØØMinimum Retroreflectivity RequirementsMinimum Retroreflectivity Requirements
ll WhiteWhite 175 mcd/m175 mcd/m22/lux/lux
ll Yellow 150 mcd/mYellow 150 mcd/m22/lux/lux

PASS/FAIL DECISIONSPASS/FAIL DECISIONS
ØØBASED ON KM 202BASED ON KM 202

ll 80% of the readings in the segments 80% of the readings in the segments 
must passmust pass

ØØACCEPTANCE WITH DEDUCTIONACCEPTANCE WITH DEDUCTION
ll Sliding scale for acceptance with Sliding scale for acceptance with 

deductiondeduction
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ACCEPTANCE PAY SCHEDULEACCEPTANCE PAY SCHEDULE

WhiteWhite
156 to 174 mcd 156 to 174 mcd –– 50%50%

138 to 155 mcd 138 to 155 mcd –– 25%25%

120 to 137 mcd 120 to 137 mcd –– 0%0%

<120 mcd <120 mcd -- unacceptableunacceptable

YellowYellow
126 to 149 mcd 126 to 149 mcd –– 50%50%

103 to 125 mcd 103 to 125 mcd –– 25%25%

80 to 102 mcd 80 to 102 mcd –– 0%0%

<80 mcd <80 mcd -- unacceptableunacceptable

SECTION 714SECTION 714

Durable StripingDurable Striping
(Tape, Thermoplastic)(Tape, Thermoplastic)
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SAMPLING THERMOPLASTICSAMPLING THERMOPLASTIC

ØØ SMALL QUANTITIESSMALL QUANTITIES
ll List of Approved MaterialsList of Approved Materials
ll ManufacturerManufacturer’’s Certifications Certification

ØØ QUANTITIES > 250 POUNDSQUANTITIES > 250 POUNDS
ll List of Approved MaterialsList of Approved Materials
ll ManufacturerManufacturer’’s Certifications Certification
ll Provide one unopened bag of thermoplastic Provide one unopened bag of thermoplastic 

per batch per color of material delivered to per batch per color of material delivered to 
the projectthe project

MINIMUM APPLICATION MINIMUM APPLICATION 
RATESRATES

ØØ 90 mil Line (Thermoplastic)90 mil Line (Thermoplastic)

EQUIPMENT REQUIREMENTSEQUIPMENT REQUIREMENTS

1.1. DO NOT use a spray or ribbon gun DO NOT use a spray or ribbon gun 
applicatorapplicator

2.2. Extrusion die deposits and shapes linesExtrusion die deposits and shapes lines

3.3. Equipment must be capable ofEquipment must be capable of
maintaining continuous and uniform maintaining continuous and uniform 
heating between 400 and 440heating between 400 and 44000FF
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EQUIPMENT CONTINUED...EQUIPMENT CONTINUED...
4.4. Kettle capable of continuous agitationKettle capable of continuous agitation

5.5. Motorized and capable of applying line at Motorized and capable of applying line at 
a rate of 3 mpha rate of 3 mph

6.6. Cut off device to provide clean, square Cut off device to provide clean, square 
endsends

7.7. Automated bead dispenserAutomated bead dispenser

PERFORM BOND CHECKSPERFORM BOND CHECKS

60 to 120 seconds after application, cut60 to 120 seconds after application, cut
a six inch strip of thermoplastic and pull a six inch strip of thermoplastic and pull 

up. Bonding has successfully up. Bonding has successfully 
occurred if asphalt clings to the occurred if asphalt clings to the 

removed strip.removed strip.

RESTRICTIONSRESTRICTIONS

ØØ DO NOT APPLY IF:DO NOT APPLY IF:
ll Air and Pavement Temperatures < 50Air and Pavement Temperatures < 5000FF
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PROVING PERIODPROVING PERIOD
ØØ 180 DAYS180 DAYS
ØØMinimum Retroreflectivity RequirementsMinimum Retroreflectivity Requirements

ll White 300 mcd/mWhite 300 mcd/m22/lux/lux
ll Yellow 175 mcd/mYellow 175 mcd/m22/lux/lux

ØØ Readings to be taken 150 Readings to be taken 150 -- 210 days after 210 days after 
start of proving periodstart of proving period
ll KM 202 KM 202 –– Portable Readings (LTL 2000)Portable Readings (LTL 2000)
ll KM 203 KM 203 –– Mobile Readings (Mobile Van)Mobile Readings (Mobile Van)

PAYMENTPAYMENT
ØØPAY SCHEDULEPAY SCHEDULE

ll Table contained in Section 714Table contained in Section 714

ØØFAILUREFAILURE
ll Repair or remove and replace defective Repair or remove and replace defective 

lengths of materiallengths of material

SECTION 717SECTION 717
Intersection MarkingsIntersection Markings

PreformedPreformed
•• List of Approved MaterialsList of Approved Materials
•• 125 mil minimum thickness125 mil minimum thickness

ExtrudedExtruded
90 mil Line90 mil Line
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EQUIPMENT REQUIREMENTSEQUIPMENT REQUIREMENTS

ØØ DO NOT use spray or ribbon gun DO NOT use spray or ribbon gun 
applicatorsapplicators

ØØ Extrusion die deposits and shapes linesExtrusion die deposits and shapes lines
ØØMaintains uniform heating between 400 Maintains uniform heating between 400 

and 440and 44000FF
ØØ Kettle  is capable of continuous agitationKettle  is capable of continuous agitation
ØØ Cutoff device provides clean, square endsCutoff device provides clean, square ends
ØØ Automated bead dispenserAutomated bead dispenser

PERFORM BOND CHECKSPERFORM BOND CHECKS

ØØDO NOT APPLY IFDO NOT APPLY IF

ll Air and pavement temperatures are Air and pavement temperatures are 
<50<5000FF
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PROVING PERIODPROVING PERIOD
ØØ 180 Days180 Days
ØØMinimum Retroreflectivity RequirementsMinimum Retroreflectivity Requirements

ll White   300 mcd/mWhite   300 mcd/m22/lux/lux
ll Yellow 175 mcd/mYellow 175 mcd/m22/lux/lux

ØØ Readings taken 30Readings taken 30--60 days after start of 60 days after start of 
Proving PeriodProving Period
ll KM201KM201 –– Readings for Intersection markings Readings for Intersection markings 

(LTL 2000)(LTL 2000)

PAYMENTPAYMENT
ØØPay schedule for each marking Pay schedule for each marking ––

Bid Item QuantityBid Item Quantity

ØØFailureFailure
ll Repair or remove and replace defective Repair or remove and replace defective 

markingsmarkings

WATERBORNEWATERBORNE
TRAFFIC PAINTTRAFFIC PAINT
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D1D1 –– PaducahPaducah

D2D2 –– MadisonvilleMadisonville

D3D3 –– Bowling GreenBowling Green

D4D4 –– ElizabethtownElizabethtown

D5D5 –– LouisvilleLouisville

D6D6 -- CovingtonCovington

D7D7 –– LexingtonLexington

D8D8 –– SomersetSomerset

D9D9 –– FlemingsburgFlemingsburg

D10D10 –– JacksonJackson

D11D11-- ManchesterManchester

D12D12 -- PikevillePikeville

BASIC SPECIFICATIONSBASIC SPECIFICATIONS
Minimum Application RatesMinimum Application Rates
((ONLY A GUIDEONLY A GUIDE))

ll 44”” LineLine –– 16.5 gal/mile16.5 gal/mile
ll 66”” LineLine –– 24.8 gal/mile24.8 gal/mile

INSPECTIONINSPECTION

ØØMinimum Retroreflectivity RequirementsMinimum Retroreflectivity Requirements
ll White 250 mcd/mWhite 250 mcd/m22/lux/lux
ll Yellow 175 mcd/mYellow 175 mcd/m22/lux/lux

ØØ Readings taken 30Readings taken 30--60 days after 60 days after 
applicationapplication
ll KM202KM202 –– Portable Readings (LTL 2000)Portable Readings (LTL 2000)
ll KM203KM203 –– Mobile Readings (Mobile Van)Mobile Readings (Mobile Van)
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PAYMENTPAYMENT
ØØ60% After application60% After application

ØØ40% After passing40% After passing

ØØ Incentive Payment ScheduleIncentive Payment Schedule
ll Based on retroreflectivity and contract Based on retroreflectivity and contract 

performanceperformance

QC/QA RequirementsQC/QA Requirements

QUALITY CONTROL PLANQUALITY CONTROL PLAN

ØØQC COORDINATORQC COORDINATOR
ll Designated by ContractorDesignated by Contractor
ll Performs QC InspectionPerforms QC Inspection

ØØQA INSPECTORQA INSPECTOR
ll Designated by State ForcesDesignated by State Forces

ØØ DISPUTE RESOLUTIONDISPUTE RESOLUTION
ll Defines chain of command Defines chain of command 
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QC COORDINATORQC COORDINATOR

ØØ Hold current qualification from the Cabinet Hold current qualification from the Cabinet 
as a Pavement Marking Inspection as a Pavement Marking Inspection 
TechnicianTechnician

ØØOversee ContractorOversee Contractor’’s evaluation of applied s evaluation of applied 
lineslines

QC INSPECTIONQC INSPECTION
ØØ Perform KM 202 for all striping appliedPerform KM 202 for all striping applied

ØØ Provide completed test reports to the Provide completed test reports to the 
Project EngineerProject Engineer

ØØMeet with the Project Engineer to review Meet with the Project Engineer to review 
project throughout execution of the project throughout execution of the 
contractcontract

QA INSPECTIONQA INSPECTION
ØØ Verify readings of the QC CoordinatorVerify readings of the QC Coordinator

ØØMeet with the QC Coordinator to review Meet with the QC Coordinator to review 
progress and compare instrument progress and compare instrument 
readingsreadings

ØØ Compare QC and QA data for payment Compare QC and QA data for payment 
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DISPUTE RESOLUTIONSDISPUTE RESOLUTIONS

““If a dispute should arise regarding the If a dispute should arise regarding the 
acceptability of the Contractoracceptability of the Contractor’’s QC s QC 
test results...test results...””

STEP 1.STEP 1.

ØØ Differing Retroreflectivity Values > 10%Differing Retroreflectivity Values > 10%
ll Compare readings taken by QA and QCCompare readings taken by QA and QC
ll Additional readings Additional readings ifif QA testing indicates QA testing indicates 

failurefailure

ØØ Differing Retroreflectivity Values < 10%Differing Retroreflectivity Values < 10%
ll Accept the QC readingsAccept the QC readings

STEP 2.STEP 2.

ØØ Determine the reason for any variance Determine the reason for any variance 
> 10% to resolve the discrepancies.> 10% to resolve the discrepancies.

ØØ Additional readings are not necessary if Additional readings are not necessary if 
both the QC and QA readings are passingboth the QC and QA readings are passing
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STEP 3.STEP 3.

If the variance indicates a change inIf the variance indicates a change in
pay establish new zones within thepay establish new zones within the

disputed segments and obtaindisputed segments and obtain
additional readings with both machines. additional readings with both machines. 

STEP 4.STEP 4.

‘‘If the retroreflectivity values obtained during If the retroreflectivity values obtained during 
the QA testing indicate failure within the the QA testing indicate failure within the 
segment but the mean values differ by segment but the mean values differ by 

less than 10% and the QCless than 10% and the QC’’s readings are s readings are 
passing then the QC readings will be passing then the QC readings will be 

accepted for payment.accepted for payment.’’
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STEP 5.STEP 5.

ØØFinal Resolution:Final Resolution:

If the discrepancy cannot be resolved:If the discrepancy cannot be resolved:
Central Office Maintenance or Materials Central Office Maintenance or Materials 
Personnel must be notified.  Additional Personnel must be notified.  Additional 
readings will be obtained to determine readings will be obtained to determine 
which set of original readings will be which set of original readings will be 
considered final.considered final.
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SECTION 713 • PERMANENT PAVEMENT STRIPING

713.01 DESCRIPTION. Furnish and apply striping paint to provide lane lines,
edgelines, and gore markings as specified in the Contract.

713.02 MATERIALS AND EQUIPMENT.

713.02.01  Paint. Conform to Section 842.

713.02.02  Drop On Glass Beads. Use beads that will ensure the pavement marking
material will meet retroreflectivity requirements.  The Department will evaluate the beads
as part of the marking system through retroreflectivity readings.

713.02.03  Application Equipment. Use a self-propelled striper capable of heating
the paint to provide uniform flow and enhance quick drying of the paint.  Ensure that the
striper has a guide boom or optical pointer to attain smooth and straight lines.  Ensure that
the equipment maintains proper paint pressure at all times.  Provide equipment capable of
applying a single line or parallel lines of the specified width and in any combination of a
skip line and a solid line in one pass.

Provide equipment with a paint cutoff device to provide clean, square marking ends of
the paint lines.

Equip the paint pots or tanks with an agitator that will keep the paint thoroughly
mixed.

Provide equipment with bead dispensers, one for each paint spray gun, placed such
that the beads are applied to the paint almost instantly as the paint is being placed on the
roadway surface.  Design and align the bead dispensers so that beads are applied under air
pressure uniformly to the entire surface of the paint lines.  Equip the bead dispensers with
cutoff controls synchronized with the cutoff controls for the paint spray guns.

713.03 CONSTRUCTION. Provide yellow centerline markings, which are defined as
those separating traffic moving in opposite directions.  Provide white lane line markings,
which are defined as those separating traffic moving in the same direction.  Ensure that
these markings are skip lines and solid lines as required by Part 3 of the MUTCD.  Ensure
that edge lines are solid lines, and determine the color from Part 3 of the MUTCD.

On interstates and parkways, and roadways with pre-existing 6-inch wide striping,
install pavement striping that is 6 inches in width. On other routes, install pavement
striping that is 4 inches in width.  Ensure that all lines have clean edges with a width
tolerance of plus 1/2 inch.  The Engineer may waive the tolerances when deviations are
caused by undulation in the pavement surface.

Construct skip lines with a stripe-to-gap ratio of a 10-foot paint stripe to a 30-foot
gap.  Ensure that the length of the stripe is between 10 and 10 1/2 feet.  Ensure that the
stripe-gap cycle is between 40 and 40 1/2 feet.

Apply striping before sunset on new pavement that is to be driven over by the public.
When rain or other unavoidable occurrences prevent marking before sunset, mark the
pavement during daylight hours as soon as conditions permit.

713.03.01  Records. On resurfacing, pavement restoration, and pavement
rehabilitation projects, prepare and keep a written record of the locations of existing
pavement markings, and furnish a copy to the Engineer before removing or obliterating the
markings.

713.03.02  Pavement Surface Preparation. Clean grease, oil, mud, dust, dirt,
grass, loose gravel, or other deleterious material from the surface where pavement
markings are to be applied.  Use only Engineer approved cleaning methods.

713.03.03  Paint Application. On resurfacing, pavement restoration, and pavement
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rehabilitation projects, put back the recorded existing pavement markings as modified by
the Engineer.  On new construction, place the markings as the Contract specifies or as the
Engineer designates.

Apply paint at a rate of not less than 16.5 gallons per mile of solid 4-inch line and
24.8 gallons per mile of solid 6-inch line.  Apply glass beads at a rate of not less than 6
pounds per gallon.

713.03.04  Marking Removal. Remove all markings made in error or not
conforming to the traffic operation in use.  Remove markings by either an abrasion or
burning process to the satisfaction of the Engineer.  Do not paint with asphalt binder or
other material to obliterate the markings.

713.03.05  Proving Period. A proving period will follow the application of the
permanent pavement striping.  During this period, the Engineer will make such
observations as are necessary to determine if the markings are acceptable.  The proving
period begins when the facility is opened to traffic.

A) Requirements. The minimum retroreflectivity requirements at the end of the
proving period, as measured with a LTL 2000 or a mobile retroreflectometer (30
M geometry), are as follows:

White: 175 mcd/lux/square meter
Yellow: 150 mcd/lux/square meter

The Department will take these measurements between 30 and 60 days after
the start of the proving period, with acceptance based on KM 202 for LTL 2000
readings and KM 203 for mobile readings.  If the Department determines that the
markings are acceptable, the installation of the markings will be considered
complete.

B) Failure. For any one-mile section and each gore area during the proving period,
the Department will consider the section defective when the retroreflectivity falls
below the minimum required.  The Department will consider each edge line,
centerline, lane line and gore area marking separately.

C) Corrective Work. If a line is found to be defective, repair or remove and
replace the line.  Perform pavement marking replacement according to the
requirements specified in this subsection for the initial application.  The
corrective work will be subject to a proving period as listed above.

713.03.06 Acceptance of Non-Specification Markings. If weather conditions
allow, perform corrective work to bring striping retroreflectivity into conformance.  If
corrective work has been performed and the work meets all requirements except for
minimum retroreflectivity, the Department may accept the work according to Subsection
105.04.  When the Engineer determines that the markings may be left in place, the
Department will accept them at a reduction in the Contract unit bid price according to the
Acceptance Pay Schedule.  Additionally, the Engineer may remove the striping crew for
the remainder of the project according to Subsection 108.06 Part A).

The Engineer may also apply this section when corrective work cannot be performed
due to weather.

Acceptance Pay Schedule – White
156 to 174 mcd/lux/square meter – 50% pay
138 to 155 mcd/lux/square meter – 25% pay
120 to 137 mcd/lux/square meter – 0% pay
< 120 mcd/lux/square meter – unacceptable
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Acceptance Pay Schedule – Yellow
126 to 149 mcd/lux/square meter – 50% pay
103 to 125 mcd/lux/square meter – 25% pay
80 to 102 mcd/lux/square meter – 0% pay
< 80 mcd/lux/square meter – unacceptable

713.04 MEASUREMENT. The Department will measure the quantity in linear feet.
When a bid item is not included for gore markings, the Department will measure the
quantity by converting the actual length and width of line installed to an equivalent length
of the normal width line on that section of roadway.

713.05 PAYMENT. The Department will make payment for the completed and
accepted quantities under the following:

Code Pay Item Pay Unit
6514-6517 Pavement Striping - Permanent Paint, Width Linear Foot

The Department will consider payment as full compensation for all work required
under this section.
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SECTION 714 • DURABLE PAVEMENT STRIPING

714.01 DESCRIPTION. Furnish and install durable marking materials, thermoplastic
or Type I tape, to provide lane lines, edgelines, and gore markings as specified in the
Contract.

714.02 MATERIALS AND EQUIPMENT.

714.02.01  Thermoplastic. Conform to Section 837.

714.02.02  Type I Tape. Conform to Section 836.

714.02.03  Binder. Furnish a binder that the manufacturer of the pavement marking
material recommends and the Engineer approves.  Provide a binder that forms a
continuous film that dries rapidly and adheres to the pavement.  Provide a material that
does not discolor or cause any noticeable change in the appearance of the pavement outside
of the finished pavement marking.  Submit the material and method of application to the
Engineer and obtain written approval from the Engineer and the manufacturer of the
pavement marking material before applying.

714.02.04  Drop On Glass Beads. Use beads that will ensure the pavement marking
material will meet retroreflectivity requirements.  The Department will evaluate the beads
as part of the marking system through retroreflectivity readings.

714.02.05  Thermoplastic Application Equipment. Provide equipment with an
extrusion die that simultaneously deposits and shapes lines at a minimum thickness of 90
mils on the pavement surface.  Do not use spray and ribbon gun applicators.

Ensure the application equipment conforms to the following:

1) Capable of providing continuous and uniform heat to maintain the material
between 400 and 440 °F throughout the mixing, conveying, and dispensing.

2) The kettle is capable of continuous agitation during mixing and heated storage
and is equipped with an automatic thermostat control device and material
thermometer.

3) Motorized and capable of applying a uniform line at a rate of 3 mph.
4) Equipped with a cutoff device that provides clean, square stripe ends.
5) Equipped with an automatic bead dispenser.

714.03 CONSTRUCTION. Provide yellow centerline markings, which are defined as
those separating traffic moving in opposite directions.  Provide white lane line markings,
which are defined as those separating traffic moving in the same direction.  Ensure that
these markings are skip lines and solid lines as required by Part 3 of the MUTCD.  Ensure
that edge lines are solid lines, and determine the color from Part 3 of the MUTCD.

Install pavement striping at the width specified in the Contract.  Ensure that all lines
have clean edges with a width tolerance of plus 1/2 inch.  The Engineer may waive the
tolerances when deviations are caused by undulation in the pavement surface.

Construct skip lines with a stripe-to-gap ratio of a 10-foot stripe to a 30-foot gap.
Ensure that the length of the stripe is between 10 and 10.5 feet.  Ensure that the stripe-gap
cycle is between 40 and 40.5 feet.

714.03.01  Layout. Install all pavement markings according to Part 3 of the MUTCD
and the following requirements.

Make the width of lane lines and edgelines as specified in the Plans or as the
Engineer directs.  Make lines for gore area markings twice the normal width line for that
section of roadway.
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Unless striping plans are included in the proposal or otherwise directed by the
Engineer, install gore area markings as shown in Figures 3B-8 and 3B-9 of the MUTCD.
Do not use the optional markings shown (transverse lines in the neutral area and dotted
extension of the right edgeline).

Due to the possibility that water may be retained on the roadway by the thermoplastic
edgelines, place a one foot gap every 20 feet in all thermoplastic edgelines.  Do not install
gaps for taped edgelines.

Offset longitudinal lines at least 2 inches from longitudinal pavement construction
joints.  Offset longitudinal lane lines on multi-lane highways 2 inches towards the median.

On resurfacing, pavement restoration, and pavement rehabilitation projects, prepare
and keep a written record of the locations of existing pavement markings, and furnish a
copy to the Engineer before removing or obliterating the markings.  The Engineer will
notify you of any changes to the existing markings.

Before applying the pavement marking material, pre-mark the pavement surface and
obtain the Engineer’s approval of the proposed location, alignment, and control guides.

714.03.02  Surface Preparation.

1) Remove existing pavement markings and clean grease, oil, mud, dust, dirt, grass,
loose gravel, or other deleterious material from the surface where pavement
markings are to be applied, as directed by, and by methods acceptable to, the
Engineer.

2) Remove the existing pavement markings until a minimum of 90 percent of the
pavement surface is uniformly exposed throughout.  Ensure that the pavement
surface is in proper condition for successful bonding of the pavement markings
and provides a neat appearance.  Do not leave any loose or flaking existing
pavement markings.

3) When removing the existing pavement markings, ensure that the finished
pavement surface is not damaged or left in a condition that may mislead or
misdirect the motorist.  Repair any damage to the pavement, pavement joint
materials, or the pavement surface caused by the removal of the existing
pavement markings in a manner acceptable to the Engineer.  After completing
these operations, use compressed air to blow clean the pavement surface of
residue and debris resulting from the removal of existing pavement markings.

4) When removal of existing pavement markings and objectionable materials
obscures existing pavement markings of a lane occupied by public traffic,
immediately remove the residue, including dust, from the surface being treated.
Obtain the Engineer’s approval of the removal methods.

5) Place the final pavement markings on the same day that the existing pavement
markings are removed.

6) On concrete surfaces and as the Engineer directs on older asphalt pavements,
apply binder to the area where placing pavement marking material.

7) On new concrete pavement surfaces, remove the curing compound from the
pavement surface before applying the binder and the pavement marking material.

714.03.03  Application.

A) Type I Tape. Apply according to the manufacturer’s recommendations.  When
applied to concrete, cut the tape at all joints.

B) Thermoplastic. Rather than installing thermoplastic pavement markings on
fresh asphalt, the Department will allow temporary striping with paint.  When
choosing this option, cover the temporary striping with the thermoplastic
pavement markings within 30 calendar days.  The Department will not require
removal of the interim pavement marking paint before applying the thermoplastic
pavement markings.

Install the thermoplastic material at a minimum thickness of 90 mils on the
pavement surface in a melted state at a temperature from 400 and 440 °F.
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Apply additional glass beads by drop-on or pressure spray methods in
sufficient quantities to obtain the retroreflectivity requirements specified in
Subsection 714.03.06.

Verify the adhesion of the thermoplastic to asphalt pavements by performing
bond checks, at least 4 per mile of line, as follows.  Approximately 60 to 120
seconds after applying a thermoplastic line to the roadway surface, cut and lift
approximately a 6-inch section of thermoplastic.  The thermoplastic is
successfully bonding to the pavement surface if a layer of asphalt clings to the
removed thermoplastic stripe and the pavement surface under the removed stripe
is shiny and black.

Provide finished markings that are continuous and uniform in shape, having
clear and sharp dimensions.  Ensure that all lines have well-defined edges.

714.03.04  Restrictions. Do not apply the pavement marking material when air and
pavement temperatures are below 50 °F.

Do not apply the pavement marking material when the surface of the pavement
contains evidence of moisture in amounts significant enough to prevent the pavement
marking material from bonding to the pavement. Significant amounts of moisture can be
caused by heavy dew or very humid nights as well as from rainfall.

If encountering significant amounts of moisture while applying the thermoplastic, the
Contractor, at his own risk, may attempt to apply thermoplastic subject to the following
restrictions.  Heat the thermoplastic material to the upper temperature limit specified by the
manufacturer, and apply a test line on the pavement.  Perform a bond check according to
Subsection 714.03.03.  If the thermoplastic successfully bonds to the pavement continue to
apply thermoplastic lines, provided there is evidence that the moisture is escaping through
the surface of the line, as indicated by very small pin holes.  If there is excessive moisture,
as indicated by larger sized holes or bubbles on the surface of the line, do not apply
thermoplastic until the moisture can be effectively dealt with.  Perform a sufficient number
of bond checks to ensure that the thermoplastic is bonding to the pavement.

714.03.05  Project Conflicts. When other construction projects are in progress
within the limits of the designated work areas, install no pavement markings that will be
removed or damaged by immediate subsequent construction.  The Engineer will give
notification of all conflicting construction projects.  Schedule the installation of pavement
markings after completion of the conflicting construction.  When scheduling is impossible
or creates an undue hardship, the Engineer will delete the intersection from this project.

714.03.06  Proving Period for Durable Markings. A 180 day proving period will
follow the application of the durable markings.  During this period, the Engineer will
make such observations as are necessary to determine if the markings are acceptable.  The
proving period begins when the facility is opened to traffic.

A) Requirements.

1) Type I Tape. During the proving period, ensure that the pavement marking
material shows no signs of failure due to blistering, excessive cracking,
bleeding, staining, discoloration, oil content of the pavement materials,
deterioration due to contact with grease deposits, oil, diesel fuel, or gasoline
drippings, chipping, spalling, poor adhesion to the pavement, loss of
retroreflectivity, vehicular damage, and normal wear. Type I Tape is
manufactured off site and warranted by the manufacturer to meet certain
retroreflective requirements.  As long as the material is adequately bonded to
the surface and shows no sign of failure due to the other items listed in
Subsection 714.03.06 A) 1), retroreflectivity readings will not be required.
In the absence of readings, the Department will accept tape based on a
nighttime visual observation.
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2) Thermoplastic. During the proving period, ensure that the thermoplastic
pavement marking material shows no signs of failure due to blistering,
excessive cracking, bleeding, staining, discoloration, oil content of the
pavement materials, smearing or spreading under heat, deterioration due to
contact with grease deposits, oil, diesel fuel, or gasoline drippings, chipping,
spalling, poor adhesion to the pavement materials, loss of retroreflectivity,
vehicular damage and normal wear.

The minimum retroreflectivity requirements at the end of the proving
period, as measured with a LTL 2000, LTL 2000Y, or Department approved
30M geometry mobile instrument are as follows:

White: 300 mcd/lux/square meter
Yellow: 175 mcd/lux/square meter

The Department will take these measurements between 150 and 210
days after the start of the proving period, basing acceptance on KM 202 for
LTL 2000 readings and KM 203 for mobile readings.  If the Department
determines that the markings are acceptable, the installation of the markings
will be considered complete.

B) Failure. For any one mile section and each gore area during the proving period,
the Department will consider the section defective when the retroreflectivity falls
below the minimum required or more than 10 percent of the material fails to meet
the other requirements of A) above.  The Department will consider each edge
line, centerline, lane line and gore area marking separately.

C) Corrective Work. If a line is found to be defective, repair or remove and
replace the line.  Perform pavement marking replacement according to the
requirements specified in this subsection for the initial application.  The
corrective work will be subject to a proving period as listed above.

714.03.07  Marking Removal. Remove all markings made in error or not
conforming to the traffic operation in use.  Remove markings by either an abrasion or
burning process to the satisfaction of the Engineer.  Do not paint with asphalt binder or
other material to obliterate the markings.

714.03.08  Acceptance of Non-Specification Thermoplastic Markings. When
reasonably acceptable work has been produced but retroreflectivity requirements are not
met, the Department may accept the work according to Subsection 105.04.  When the
Engineer determines that the markings may be left in place, the Department will accept
them at a reduction in the Contract unit bid price according to Acceptance Pay Schedule
for Thermoplastic.

714.04 MEASUREMENT. When a bid item is not included for gore markings, the
Department will measure the quantity by converting the actual length and width of line
installed to an equivalent length of the normal width line on that section of roadway.

714.04.01  Thermoplastic Pavement Markings. The Department will measure for
payment by the units listed in the Quantity Summary.  The Department will not measure
sampling, testing, surface preparation, pre-marking, interim marking, and binder
application for payment and will consider them incidental to the thermoplastic bid items.
The Department will not measure corrective work for payment.

714.04.02  Durable Pavement Markings, Type I. The Department will measure for
payment by the units listed in the Quantity Summary.  The Department will not measure
sampling, testing, surface preparation, pre-marking, and binder application for payment
and will consider them incidental to the pavement marking bid items.  Corrective work
will not be measured for payment.
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714.04.03  Pavement Striping Removal. When listed as a bid item, the Department
will measure for payment by the units listed in the Quantity Summary.  The Department
will not measure for payment the removal of existing pavement markings that have not
been authorized by the Engineer.  When the Contract does not list a bid item, the
Department will consider existing pavement marking removal incidental to the other
pavement marking bid items.  The Department will not measure for payment any
corrective work required due to the removal work.

714.05 PAYMENT. The Department will make payment upon completion of the work.
If after the proving period the markings do not meet minimum retroreflectivity
requirements, the Department will adjust the payment or require corrective work according
to the following:

Code Pay Item Pay Unit
6540-6547 Pavement Striping - Thermoplastic, width, color Linear Foot
6554-6561 Pavement Striping - Durable Type I Tape, width, color Linear Foot

The Department will consider payment as full compensation for all work required
under this section.

ACCEPTANCE PAY SCHEDULE FOR THERMOPLASTIC
Pay Value White Yellow

mcd/lux/square meter mcd/lux/square meter
1.00 300 175
0.50 200-299 100-174

Remove and Replace < 200 < 100
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SECTION 717 • THERMOPLASTIC INTERSECTION
MARKINGS

717.01 DESCRIPTION. Furnish and install thermoplastic intersection markings (Stop
Bars, Crosswalks, Turn Arrows, etc.) by either a machine applied, screed extrusion
process or by applying preformed thermoplastic intersection marking material.

717.02 MATERIALS AND EQUIPMENT.

717.02.01  Preformed Thermoplastic Intersection Marking Material. Select
from the Department’s List of Approved Materials.

717.02.02  Extruded Thermoplastic Pavement Marking Material. Conform to
Section 837.

717.02.03  Binder. Conform to Subsection 714.02.03

717.02.04  Drop On Glass Beads. Use beads that will ensure the pavement marking
material will meet retroreflectivity requirements.  The Department will evaluate the beads
as part of the marking system through retroreflectivity readings.

717.02.05  Extruded Thermoplastic Application Equipment. Provide equipment
with a shaping die that simultaneously deposits and shapes lines at a minimum thickness
of 90 mils on the pavement surface.  Do not use spray and ribbon gun applicators.

Ensure the application equipment conforms to the following:

1) Capable of providing continuous and uniform heat to maintain the material
between 400 and 440 °F throughout the mixing, conveying, and dispensing.

2) The kettle is capable of continuous agitation during mixing and heated storage
and is equipped with an automatic thermostat control device and material
thermometer.

3) Equipped with a cutoff device that provides clean, square stripe ends.
4) Equipped with an automatic bead dispenser.

717.03 CONSTRUCTION.

717.03.01  Layout. On resurfacing, pavement restoration, and pavement
rehabilitation projects, prepare and keep a written record of the locations of existing
pavement markings, and furnish a copy to the Engineer before removing or obliterating the
markings.  The Engineer will notify you of any changes to the existing markings.

On new construction, the Department will provide more detailed information for each
intersection prior to beginning work.  This information will consist of plans, a drawing of
each intersection, or an inspector to work with each crew to layout the markings in the
field.

Before applying the pavement marking material, pre-mark the pavement surface and
obtain the Engineer’s approval of the proposed location, alignment, and control guides.

717.03.02  Surface Preparation. Clean all grease, oil, mud, dust, dirt, grass, loose
gravel, or other deleterious material from the surface where pavement markings are to be
applied as directed by, and by methods acceptable to, the Engineer.

On concrete surfaces and as the Engineer directs on older asphalt pavements, apply
binder to the area where placing pavement marking material.  Ensure that all solvents have
evaporated from the binder before applying the marking material.  On new concrete
pavement surfaces, remove the curing compound from the pavement surface before
applying the binder and the pavement marking material.
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717.03.03  Application. Install extruded thermoplastic at a minimum thickness of 90
mils on the pavement surface in a melted state at a temperature from 400 and 440 °F.
Install preformed thermoplastic according to manufacturer's instructions at a minimum
thickness of 125 mils.  Apply additional glass beads by a drop-on method at a rate that
satisfies the retroreflectivity requirements of Subsection 717.03.05.

When installing symbols and legends (turn arrows, the word “ONLY” etc.) by the
extrusion process, ensure that the finished markings conform to the standard size and
shape in the Manual on Uniform Traffic Control Devices.

Verify the adhesion of the thermoplastic to asphalt pavements by performing bond
checks as follows.  Approximately 60 to 120 seconds after applying the thermoplastic
material cut and lift approximately a 6-inch section.  The thermoplastic is successfully
bonding to the pavement surface if a layer of asphalt clings to the removed thermoplastic
and the pavement surface under the removed section is shiny and black.

Ensure that finished markings are continuous and uniform in shape having clear and
sharp edges with uniform bead distribution across the entire width and length of the line,
symbol, or legend.

717.03.04  Restrictions. Do not apply the pavement marking material when air and
pavement temperatures are below 50 °F.

Do not apply the pavement marking material when the surface of the pavement
contains evidence of moisture in amounts significant enough to prevent the pavement
marking material from bonding to the pavement. Significant amounts of moisture can be
caused by heavy dew or very humid nights as well as from rainfall.

If encountering significant amounts of moisture while applying the thermoplastic, the
Contractor, at his own risk, may attempt to apply the thermoplastic material subject to the
following restrictions.  Heat the thermoplastic material to the upper temperature limit
specified by the manufacturer, and apply a test line on the pavement.  Perform a bond
check according to Subsection 717.03.03.  If the thermoplastic successfully bonds to the
pavement continue to apply thermoplastic material, provided there is evidence that the
moisture is escaping through the surface of the material, as indicated by very small
pinholes.  If there is excessive moisture, as indicated by larger sized holes or bubbles on
the surface of the material, do not apply thermoplastic until the moisture can be effectively
dealt with.  Perform a sufficient number of bond checks to ensure that the thermoplastic is
bonding to the pavement.

717.03.05  Proving Period. A proving period of 180 days will follow the application
of the durable markings.  During this period, the Engineer will make such observations as
are necessary to determine if the markings are acceptable.  The proving period begins
when the facility is opened to traffic.

A) Requirements. During the proving period, ensure that the material shows no
signs of failure due to blistering, excessive cracking, bleeding, staining,
discoloration, oil content of the pavement materials, smearing or spreading under
heat, deterioration due to contact with grease deposits, oil, diesel fuel, or gasoline
drippings, chipping, spalling, poor adhesion to the pavement materials, loss of
retroreflectivity, vehicular damage and normal wear.

The minimum retroreflectivity requirements at the end of the proving period,
as measured with a LTL2000, are as follows:

White: 300 mcd/lux/square meter
Yellow: 175 mcd/lux/square meter

The Department will take these measurements between 30 and 60 days after
the start of the proving period, with acceptance based on KM 201.  If the
Department determines that the markings are acceptable, the installation of the
markings will be considered complete.



717—3

B) Failure. The Department will consider any marking defective when the readings
for that marking do not satisfy the retroreflectivity requirements or more than 10
percent of the material fails to meet the other requirements of A) above.  The
Department will consider each marking separately.

C) Corrective Work. If any marking is found to be defective, repair or remove and
replace the marking.  Perform pavement marking replacement according to the
requirements specified in this subsection for the initial application.  The
corrective work will be subject to a proving period as listed above.

717.03.06  Marking Removal. Remove all markings made in error or not
conforming to the traffic operation in use.  Remove markings by either an abrasion or
burning process to the satisfaction of the Engineer.  Do not paint with asphalt binder or
other material to obliterate the markings.

717.03.07  Acceptance of Non-Specification Markings. When reasonably
acceptable work has been produced but retroreflectivity requirements are not met, the
Department may accept the work according to Subsection 105.04.  When the Engineer
determines that the markings may be left in place, the Department will accept them at a
reduction in the Contract unit bid price according to Acceptance Pay Schedule for
Thermoplastic.  The Department will not consider these procedures a means to continue
accepting non-specification markings.

717.04 MEASUREMENT. The Department will measure the intersection markings on
a per unit basis for items listed in the Quantity Summary.

The Department will not measure the removal of existing markings, layout, surface
preparation, binder, glass beads, or testing for payment and will consider them incidental
to the installation of the new marking. The Department will exclude the gaps when
measuring dotted lane line extensions.

717.05 PAYMENT. The Department will make payment for the completed and
accepted quantities under the following:

ACCEPTANCE PAY SCHEDULE
Pay Value White

mcd/lux/square meter
Yellow

mcd/lux/square meter
1.00 300 175
0.50 200-299 100-174

Remove and replace <200 <100

Code Pay Item Pay Unit
6565, 6566 Pavement Marking, Thermoplastic X-Walk, Size Linear Foot
6567, 6568 Pavement Marking, Thermoplastic Stop Bar, Size Linear Foot
6569 Pavement Marking, Thermoplastic Cross Hatch Square Foot
6572 Pavement Marking, Dotted Lane Extension Linear Foot
6573-6575 Pavement Marking, Thermoplastic Arrow, Type Each
6576 Pavement Marking, Thermoplastic “ONLY” Each
---- Pavement Marking, Thermoplastic U-Turn Arrow Each

The Department will consider payment as full compensation for all work required
under this section.
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SECTION 842 • PAVEMENT STRIPING PAINT

842.01 DESCRIPTION. This section covers quick-drying pavement striping paint for
permanent applications.

842.02 APPROVAL. Select materials that conform to the composition requirements
below.  Submit initial samples for approval before beginning striping operations.  The
initial sample may be sent from the manufacturer of the paint. The Department will
randomly sample and evaluate the paint each week that the striping operations are in
progress.

PAINT COMPOSITION
Property and Test Method Yellow White

Color (CIELAB)
Spectrophotometer using a
D65 illuminant at 45°
illumination and 0° viewing
with a 2° observer

L* 80.80
a* 19.04
b* 88.57

With a maximum variation
of 2.0 ∆Ecmc

L* 94.92
a* -2.18
b*  3.10

With a maximum variation
of 2.0 ∆Ecmc

Lead
ASTM D 3335

< 5ppm <5ppm

TiO2
ASTM D 4764

NA 10% by wt. of pigment min.

VOC
ASTM D 2369 and D 4017

1.25-lb/gal max. 1.25-lb/gal max.

Contrast Ratio
(at 15 mils wft.)

0.97 0.99

842.03 ACCEPTANCE PROCEDURES FOR NON-SPECIFICATION
PAVEMENT STRIPING PAINT. When non-specification paint is inadvertently
incorporated into the work the Department will accept the material with a reduction in pay.
The percentage deduction is cumulative based on its compositional properties, but will not

exceed 60 percent.  The Department will calculate the payment reduction on the unit bid
price for the routes where the non-specification paint was used.

PAVEMENT STRIPING PAINT REDUCTION SCHEDULE

Non-conforming Property Color Lead TiO2 VOC Contrast
Reduction Rate 10% 60% 10% 60% 10%
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MATERIALS HANDLING

&
KENTUCKY  METHODS

uResurfacing & 

Rehabilitation Work

uDistrict Contract Striping

Resurfacing & 
Rehabilitation Work

u Beads are part of the line

u Randomly sample paint from 
striper (minimum once per project)

u Sample one bag of thermoplastic 
per batch per color  for quantities 
over 250 pounds
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District Contract 
Striping

u State inspectors obtain random 
paint samples from the stripers on 
a weekly basis

•Completion of materials 
evaluation is required prior to 
initial payment to the contractor

District Contract Striping

u Beads are evaluated as 
part of the line

•No sampling or 
certification required

Kentucky Methods for 
Pavement Marking 

Inspection

KM 201
KM 202 

&
KM 203
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KM 201

LTL INSPECTION OF 
INTERSECTION

MARKINGS

Summary Of 
Specification

u Perform a visual inspection and 
bond checks

u Perform retroreflectivity tests at 
each intersection

u Each marking is considered 
separately

EVALUATION
SPECIFICATIONS

u 180 day proving period...

u Evaluate between 30 and 60 days 
after the date the material is applied 
for retroreflectivity
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PERFORMANCE
REQUIREMENTS

u If all readings taken in an 
intersection meet or exceed the 
minimum requirements markings 
are accepted

u If any reading fails to meet the 
minimum requirements additional 
readings will be taken

ADDITIONAL
READINGS

uThese are taken at the 
discretion of the engineer to 
assess which markings need 
to be replaced or repaired

REPORTING
u Include

•LTL printout of readings taken
•Date and time of application

–From contractor’s DSR
•Location of test

–County, intersection and 
markings tested
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KM 202
uLTL INSPECTION OF 
MARKINGS

DEFINITIONS
u Section

•Portion of striping completed by 
one striping crew in one day

u Segment
•Portion equal to one fifth (or 
more) of the day’s striping

DEFINITIONS CONT.

u Zone
•Location within a segment where 
one begins taking readings
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DIVIDE EACH DAY 
ACCORDING TO THE STRIPING 

COMPLETED

u > 30 Miles
•Requires 5 segments

u > 10 Miles and < 30 Miles
•Requires 3 segments

u < 10 miles
•Requires 1 segment

THE ZONE….

u Randomly generate the starting 
point of a zone within each segment
•Mark the beginning & ending of 
each zone with spray paint

u Obtain 20 readings within the zone 
to represent the segment

PASS/FAIL SEGMENTS
u IF:

•80% or more of the readings 
within a zone pass/the 
segment passes

u IF:
•Less than 80% of the readings 
pass/additional readings must be 
taken
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Additional Readings!!!

u Establish two additional zones 
within the segment

u Take twenty readings in each of the 
two additional zones

u If: 80% or more of all readings in 
the segment pass/ the segment 
passes

EXCEPTION….

u If 13 or more of the readings in the 
first zone in a segment fail,
additional readings are 
unnecessary.

•The segment fails

IF:

u 80% or more of all readings in 
the segment pass
• The segment passes

u Less than 80% pass
•The segment is not accepted
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IF:
u 3 segments fail (section >30

miles)
•The section is not accepted

u 1 segment fails (section <30 
miles)
•The section is not accepted

REPORTING
u Include

•LTL printout of readings taken
•Date and time of application

–From contractor’s DSR
•Location of test

KM 203

MOBILE INSPECTION OF 
MARKINGS
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DEFINITIONS
u Section

•Portion of striping completed 
by one striping crew in one 
day

u Segment
•Equal to mobile readings taken 
and averaged over  one-tenth
of a mile

AT LEAST 50% OF ALL 
SEGMENTS IN EACH 
SECTION WILL  BE 
EVALUATED BY THE 

MOBILE

PASS/FAIL SECTIONS

PASS/FAIL CRITERIA

u IF:
• 80% OR MORE OF THE READINGS 

FOR A SECTION PASS/THE 
SECTION PASSES

u IF:
• LESS THAN 80% OF THE 

READINGS PASS/THE SECTION 
WILL NOT BE ACCEPTED
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REPORTING
INCLUDE:

•MOBILE READINGS WHICH WILL 
INCLUDE DATE AND TIME OF TEST 
AND CALIBRATION INFORMATION

•DATE OF APPLICATION OF 
MARKINGS
–FROM CONTRACTOR’S DSR

•LOCATION OF TEST

QUESTIONS????
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Kentucky Method 64-201-03
Dated 2/5/03
Supersedes KM 64-201-00
Dated 7/31/00

EVALUATION OF RETROREFLECTIVITY ON INTERSECTION PAVEMENT
MARKINGS USING PORTABLE HAND-OPERATED INSTRUMENTS

1. SCOPE:

1.1. This method covers the evaluation of retroreflectivity on pavement markings using portable
hand-operated instruments.

1.2. It is intended to provide standards of intersection pavement markings to assure that
adequate retroreflectivity for the driver is provided by newly applied markings.

1.3. Thermoplastic intersection pavement markings will be evaluated in a period of not less than
30 to no more than 60 days after the date the materials are applied.

2. TERMINOLOGY:  Retroreflectivity:  a standard of measure for pavement markings.  The units for
these readings are millicandelas per square meter per lux (mcd/m2/lx).

3. SUMMARY OF SPECIFICATION:

3.1. Perform a visual inspection and bond checks for each marking.

3.2. Perform retroreflectivity tests at each intersection on at least 2 markings.

3.3. For the purpose of evaluating retroreflectivity, each marking will be considered separately
with 2 readings taken on each marking evaluated.  Readings will not be taken on portions of
the marking that are in the wheel track or where build up of road debris such as oil, grease,
etc. would provide readings not representative of the quality of the work.

4. PERFORMANCE REQUIREMENTS:

4.1. Retroreflectivity:  The pavement marking will be evaluated for acceptance within the time
period detailed in section 1.3.

4.2. If all four readings taken in an intersection meet or exceed the required minimum
retroreflectivity values established for the materials that are being measured, the intersection
markings that are being evaluated will be accepted.

4.3. If any of the readings taken in an intersection are below the required minimum
retroreflectivity values established for the materials that are being measured, additional
readings will be taken within the intersection that is being evaluated.
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4.4. Taking additional readings:  At the discretion of the engineer, additional readings may be
taken to assess which markings within an intersection need to be replaced or repaired.

5. REPORTING:

5.1. Include the following in the inspection report:

5.1.1. Printout of the readings taken with the hand-operated instrument (which should
show date and time of test and zero reading and calibration).

5.1.2. Date and time of application of the pavement marking from the Contractors Daily
Report.

5.1.3. Location (County, intersection, marking tested and any special information).

5.2. Readings shall be recorded in millicandelas per square meter per lux (mcd/m2/lx).

5.3. Measurement shall be reported for each intersection of markings per day.

APPROVED ____________________________________
Director
DIVISION OF MATERIALS

DATE ______2/5/03____________________________

Kentucky Method 64-201-03
Dated 2/5/03
Supersedes KM 64-201-00
Dated 7/31/00

km20103.doc



KM 64-202-2002
1

Kentucky Method 64-202-2002
Revised 12/23/02
Supersedes KM 64-202-2001
Dated 1/3/01

EVALUATION OF RETROREFLECTIVITY ON PAVEMENT MARKINGS USING PORTABLE
HAND-OPERATED INSTRUMENTS

1. SCOPE:

1.1. This method covers the evaluation of retroreflectivity on pavement markings using portable
hand-operated instruments.

1.2. It is intended to provide standards of horizontal pavement markings to assure that adequate
retroreflectivity for the driver is provided by newly applied markings.

1.3. Waterborne pavement markings will be evaluated in a period of not less than 30 to no more
than 60 days after the date the materials are applied.

1.4. Durable pavement markings such as Thermoplastic, Permanent Pavement Tapes, and
Epoxies will be evaluated in a period of time not less than 150 days to no more than 210
days after the date the materials are applied.

2. TERMINOLOGY:

2.1. Section:  a portion of striping completed by one striping crew in one day.

2.2. Segment:  a portion equal to one fifth (or more) of the day’s striping.

2.3. Zone:  a location in each segment where one begins taking retroreflectivity readings.

2.4. Retroreflectivity:  a standard of measure for pavement markings.  The units for these
readings are millicandelas per square meter per lux (mcd/m2/lx).

3. SUMMARY OF SPECIFICATION:

3.1. For the purpose of evaluating retroreflectivity, the work completed in a single day by each
crew will be evaluated separately as a section.  Divide each section into segments containing
a zone (as shown in Figure 1A, Figure 1B, Figure 1C, and as described in Step 3.2). 
Establish five segments to collect readings to represent a day’s striping if the total day’s
striping is ≥ 30 miles.  Establish three segments to collect readings to represent a day’s
striping if the total day’s striping is ≥10 miles and <30 miles.  If the total day’s striping is
<10 miles the day will be considered one segment.
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Figure 1A. Striping Day (≥ 30 miles)

Segment 1 Segment 2 Segment 3 Segment 4 Segment 5

* * * * *
*Marks beginning of Zone in each Segment

Figure 1B. Striping Day (≥ 10 miles and < 30 miles)

Segment 1 Segment 2 Segment 3

* * *
*Marks beginning of Zone in each Segment

Figure 1C. Striping Day (< 10 miles)

Segment

*
*Marks beginning of Zone in the Segment

3.2. As stated in Step 3.1, divide the number of miles striped in a day to establish the length of
each segment. In the first segment, randomly generate a milepoint (to the nearest tenth of a
mile) to begin taking readings in the first zone.  The distance from the beginning of the
segment to the beginning of the zone (distance a*), in the first zone, will be used to
establish the location of each successive zone within successive segments (See Figure 2).

Figure 2.
Segment Segment

a* a*
NOTE: a*=distance each time, from
beginning of each segment, to beginning of
zone.



KM 64-202-2002
3

3.3. Mark the beginning and ending point of each zone with spray paint.  Zero and calibrate the
hand-operated instrument.  Print the zero and calibration readings at the beginning of the
days work.  Recalibrate the instrument every 2 hours when taking readings.  Print the zero
and calibration readings each time these operations are performed.

3.4. Take 20 readings in each of the zones.  Take the first reading exactly at the beginning of the
zone.  Take subsequent readings at approximately 15-foot intervals (5 paces).  If any
portion of the zone is unsafe for taking readings, move forward to the first point which can
be inspected safely and begin the zone there.  Do not move the zone simply for
convenience. A change in the starting point of one zone should not change the starting
points of any subsequent zones.  Also, if a valid reading is not attainable at a location within
the zone due to a pothole, grass, obvious tracking, etc., move forward in the zone to the
first available location for a valid reading, then resume the subsequent readings within that
zone in the incremental procedure described above.  For readings taken on centerlines, take
alternating readings between solid lines or on the combination of solid and skip lines.

3.5. When a zone contains only skip lines for evaluation.  Measure each skip line at two evenly
spaced locations on the line.  Continue measuring within the established zone in this manner
until 20 readings are obtained.

4. PERFORMANCE REQUIREMENTS:

4.1. Retroreflectivity:  The pavement marking will be evaluated for acceptance within the time
period detailed in sections 1.3 and 1.4.

4.2. If 80% (16 or more) of the readings in a zone meet or exceed the required minimum
retroreflectivity values established for the materials that are being measured, the segment
that is being evaluated will be accepted.

4.3. If less than 80% (less than 16) of the readings in a zone meet the required minimum
retroreflectivity values established for the materials that are being measured, additional
readings will be taken within the segment that is being evaluated.

4.4. Taking additional readings - Randomly establish two (2) new zones within the segment in
question using the procedure detailed in section 3.2.  Obtain readings for each of these
zones as described in 3.2 –3.4.  These readings will be combined with the initial readings for
evaluation of the segment.  If less than 80% of the 60 readings (20 in each of three zones)
taken within a segment meet the minimum retroreflectivity requirements established for the
materials that are being measured, the segment is not accepted. Alternatively, if 13 or more
of the first 20 readings taken within a segment fail to meet the minimum retroreflectivity
requirements established for the materials that are being measured, the segment is not
accepted and additional testing within that segment is not required.
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4.5. If three of five segments are not accepted on a section of striping that is ≥ 30 miles in
length, the entire section of striping will not be accepted.  If one segment is not accepted on
a section of striping that is <30 miles in length, the entire section of striping will not be
accepted.

5. REPORTING:

5.1. Include the following in the inspection report:

5.1.1. Printout of the readings taken with the hand-operated instrument (which should
show date and time of test and zero reading and calibration)

5.1.2. Date and time of application of the pavement marking from the Contractors Daily
Striping Report

5.1.3. Location (County, Route, Milepoint, direction of travel, color of line, and any
special information)

5.2. Record readings in millicandelas per square meter per lux (mcd/m2/lx).

5.3. Report measurements for each section of striping per color per day.

APPROVED ____________________________________
Director
DIVISION OF MATERIALS

DATE ______12/23/02____________________________

Kentucky Method 64-202-2002
Revised 12/23/02
Supersedes KM 64-202-2001
Dated 1/3/01

Km20202.doc
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Kentucky Method 64-203-02
Revised 12/26/02
Supersedes 64-203-00
Dated 2/11/00

EVALUATION OF RETROREFLECTIVITY ON PERMANENT PAVEMENT MARKINGS USING
MOBILE 30 METER GEOMETRY INSTRUMENTS

1. SCOPE:

1.1. This method covers the evaluation of retroreflectivity on permanent pavement markings
using mobile 30-meter geometry instruments.

1.2. It is intended to provide standards of horizontal pavement markings to assure that adequate
retroreflectivity for the driver is provided by newly applied markings.

1.3. Waterborne pavement markings will be evaluated in a period of not less than 30 to no more
than 60 days after the date the materials are applied.

1.4. Durable pavement markings such as Thermoplastic, Permanent Pavement Tapes, and
Epoxies will be evaluated in a period of time not less than 150 days to no more than 210
days after the date the materials are applied.

2. TERMINOLOGY:

2.1. Section:  a portion of markings completed by one striping crew in one day.

2.2. Segment:  is equal to mobile readings taken and averaged over one-tenth of a mile.

2.3. Retroreflectivity:  a standard of measure for pavement markings.  The units for these
readings are millicandelas per square meter per lux (mcd/m2/lx).

3. SUMMARY OF SPECIFICATION:

3.1. For the purpose of evaluating retroreflectivity, the work completed in a single day by each
crew will be evaluated separately as a section.

3.2. Calibrate the mobile instrument.  Record calibration readings at the beginning of the day’s
work. Recalibrate the instrument as necessary when taking readings. Provide the calibration
readings in the retroreflectivity report, each time these operations are performed.

3.3. The Department will provide the Contractor operating the mobile retroreflectometer with
routes for evaluation.  The lines evaluated will represent at least 50% of the segments
completed in one day of striping.  Segments will be randomly selected from the Contractors
Daily Striping Report for Mobile Inspection.

4. PERFORMANCE REQUIREMENTS:
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4.1. Retroreflectivity: The pavement marking will be evaluated for acceptance within the time
period detailed in sections 1.3.

4.2. If 80% or more of the readings in a section meet or exceed the required minimum
retroreflectivity values established for the materials that are being measured, the section will
be accepted.

4.3. If less than 80% of the readings in a section meet the required minimum retroreflectivity
values established for the materials that are being measured, the section will not be
accepted.

5. REPORTING:

5.1. Include the following in the inspection report:

5.1.1. Readings taken with the mobile retroreflectometer (which should show date and
time of test and calibration information).

5.1.2. Date of application of the pavement marking.

5.1.3. Location (County, Route, Milepoint, Intersection, direction of travel, color of line,
and any special information).

5.2. Readings shall be recorded in millicandelas per square meter per lux (mcd/m2/lx).

5.3. Measurement shall be reported for each section of striping per color per day.

APPROVED ____________________________________
Director
DIVISION OF MATERIALS

DATE ______12/26/02____________________________

Kentucky Method 64-203-02
Revised 12/26/02
Supersedes 64-203-00
Dated 2/11/00

Km20302.doc
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LTL 2000 Data Downloading Instructions for Windows 95/98/NT

Flint Trading Inc. P.O. Box 160, 115 Todd Court, Thomasville, NC 27360
Phone:  (336) 475-6600  Fax:  (336) 475-7900  Email: flintti@compuserve.com
Web address: www.flinttrading.com

Downloading the stored data.
1. Connect the male end of the data cable to the communications port on the back panel of the LTL

2000 and the female end of the cable into the communication port of the computer.
2. Turn on the computer.
3. Turn on the LTL 2000
4. Click on the Windows Start buttons.
5. Click on Programs à Click on Accessories à Click on HyperTerminal.
6. Double click on the Hypertrm icon.  If you already have an LTL 2000 icon, double click on this 

icon and skip to step 10.
7. Type ‘LTL 2000’ and select an icon (it doesn’t matter which one), then click on OK.
8. Go to the Connect using box and select Direct to Com 1 from the list then click on OK.
9. Set the port settings to; Bits per second – 9600, Data bits – 8, Parity – None, Stop bits – 1, Flow 

control – Xon/Xoffà click on OK.
10. Click on Transfer à Click on Capture Text.
11. Type in a file name with a drive and folder location.  Type a ‘.txt’ at the end of the file name, i.e. 

‘data1.txt’.  Make sure that you remember the file and folder location so you can find it later.
12. Click on Start.
13. Press the Enter key on the computer.
14. Type the command ‘LR’ and press the Enter key on the computer.  This will download the data in 

a fixed width format.  If you want to download the data in a comma delimited format, type the 
command ‘LE’ and press the Enter key on the computer.

15. When the downloaded is finished, an asterisk will be displayed after the last line of data   (Note: 
downloading data does not erase the data log memory of the LTL).

16. Click on Transferà Click on Capture Text à Click on Stop.
17. Click on File à Click on Exit.
18. Click on Yes to disconnect.
19. You may be asked to save the session here.  Save this session as a file, then during future 

download operations, you can skip steps 7 through 10 by double clicking on the icon for LTL 
2000.

20. You’re done downloading data.  The LTL 2000 can be disconnected and turned off.

Importing the data to Excel (for other spreadsheets, please refer to your software manual).
1. Click on Start.
2. Click on Programs.
3. Click on Microsoft Excel.
4. Click on File à Click on Open.
5. Set the drive and folder options to look for your file where your data file is stored (from step 14).
6. Locate your data file by changing the ‘List Files of Type’ to list Text files (*.txt) in the active

directory.
7. Open the file you wish to import by clicking on it and clicking on Open.
8. The Text Import Wizard step 1 of 3 will now appear on your screen.  Click on ‘Fixed Width’.  If 

you used the ‘LE’ command in step 14 of the downloading, click on ‘Delimited’.
9. Click on the ‘Next’ button.
10. Make sure that the data is separated by vertical lines in the correct columns in the Data Preview 

box.
11. Click on the ‘Finish’ button.



LTL 2000 Data Downloading Instructions for Windows 95/98/NT

Flint Trading Inc. P.O. Box 160, 115 Todd Court, Thomasville, NC 27360
Phone:  (336) 475-6600  Fax:  (336) 475-7900  Email: flintti@compuserve.com
Web address: www.flinttrading.com

12. To save the spreadsheet, click on ‘File’ and then click ‘Save As…’.  Change the ‘Save as Type’ to 
Microsoft Excel Workbook and type in a name for the file.  Then click on Save.

Note 1. Try COM port 1 first.  If there is no response to the LE command, try changing the setting to COM 
port 2.

Trouble Shooting.
If the download operation does not work properly, please check through the following items.

• Is the LTL 2000 turned on?
• Is the data cable connected securely at both end (be sure to check t see if the connector pins on the 

cable and on the devices are not bent or missing)?
• Are your communications settings correct (See step 11)?
• Is the com port you are attempting to use open and available to the communication software?

If no letters appear on the screen or letters get doubled when you type, please do the following.
• Click on File à Click on Propertiesà Click on the Settings tab à Click on ASCII Setup…
• Look at the Echo type characters locally option.  If it is checked, uncheck it.  If it is not checked, 

check it.  Do this by clicking on the box.
• Click on OK à Click on OK.

If you have checked the above items and made sure that everything is set properly and communication with 
the LTL 2000 still cannot be established, please call Flint Trading, Inc.’s technical support department.
They can be reached at (336)475-6600, Monday through Friday, 8am till 5pm, Eastern Standard Time.
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LTL 2000 Retroreflectometer

Repeatability, Reproducibility
Traceability
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Performance/Visibility

n Daytime

n Nighttime
ê We depend on retroreflection to see 

pavement markings at night.
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Retroreflection
Light Comes Back Towards The Source

Retro reflection

Mirror reflection
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Retroreflectivity On Markings

Glass beads make it work
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Glass Beads

What affects performance?

n Material
ê Roundness
ê Clarity
ê Index of Refraction
ê Size

n Application
ê Embedment
ê Coverage (Density)
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Low Embedment, Poor

60% Embedment, Good

High Embedment, Poor

Glass Beads

Embedment

60%
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LTL 2000 Retroreflectometer

n Traceability

n Repeatability

n Reproducibility
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30 Meter Geometry
Pavement Marking Retroreflectometer

LTL 2000 

Conforms to 
ASTM E 1710
CEN EN 1436
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Measuring Retroreflectivity with 
30 Meter Geometry

Observation Angle

Entrance Angle
1.05

88.76

30 Meter viewing distance
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Features

• Proven, worldwide use
• 30 meter geometry
• Traceable ceramic calibration standard
• Repeatable and reliable data
• Built-in printer to record measurements
• Self-diagnostics with warnings 
• Stray light compensation
• Electronic calibration, No warm up time 
• Stores 1000 measurements with I.D. labels for down 

loading to a computer
• Type ‘A’, tungsten halogen light source
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Optical Layout
(not to scale)

Photomultiplier (Receptor)

Tungsten Halogen Lamp 
with Reflector

Protective Glass PlateLens

Mirror Beam Splitter
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Instrument 
Measurement Considerations

Do’s
Check the calibration date (date is not more then 1 week old)
Make sure that the base frame and instrument are clean
Make sure the battery is charged
Make sure the data log has enough space
Transport the instrument in a non-air-conditioned area of your 
vehicle

Don’ts
Take the instrument from a cool or cold area to a warm or hot 
area without letting it acclimate for 15 minutes
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Calibration Block Considerations

Do’s
Store the black block properly inside it’s case within the office
Store the red block in the LTL 2000 storage compartment when 
not in use

Don’ts
Leave the calibration blocks out side of their storage 
compartments
Touch the white ceramic area of the calibration blocks
Bump edges of the calibration blocks, this could cause damage to
the ceramic area
Take the black block out side of the office
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Pavement Marking Considerations

• Do’s
é Make sure the markings are dry from application
é Make sure the markings are dry from moisture

• Don’ts
é Take measurements on wet or damp markings
é Take measurements on markings with loose glass beads or 

debris on them
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Environment Considerations

• Do’s
é Make sure the operating temperature is  32 ºF to + 114 ºF
é The humidity should be between 0 and 90% and non-

condensing

• Don’ts
é Use the instrument when moisture is condensing out of the 

air, such as early morning dew
é Use the instrument too soon after moving it from place to 

place where the temperature or humidity are very different
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LTL 2000 Accessories

n Black Laboratory Block
n Field Block
n Communications Cable
n Battery Charger
n Paper 
n Fuses
n Calibration Labels
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Base and Calibration Blocks



2006 KY LTL Training (Thanks to Flint Trading, Inc)

Control Panel
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Control Panel Keys

n On – Hold Down for 2 Seconds
n Off – To turn unit off
n RL – Press to take a reading
n Calib – To calibrate the LTL 2000
n Enter – To select an option
n Menu – To enter the menu system
n Print – To print the current reading, Zero, Calibration or Special Test
n Up & Down Arrows – To scroll through options on the display
n 2nd Test – To do a special test
n 2nd Zero – To do a zero reading
n 2nd Feed – To feed out extra paper after the print function 
n 2nd Cancel – To cancel out of any function you are in
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Menu System

n Status Display
é Last measurement
é Software copyright date
é Software version number
é Free T log
é Free log
é Battery voltage
é Battery voltage under load
é Battery voltage idle
é Stray light
é Signal strength

n Disable the data ID
n RL log
n Test log
n Date & time
n Set ROM defaults
n Log warn enable/disable
n Off time
n Print RL log
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Ready, Get Set, Go!

• Turn on the LTL 2000
• Set zero
• Calibrate
• Check the calibration
• Remove the LTL from the base frame
• Take measurements
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When Should You Calibrate?

• Before the start of work each day
• If the LTL 2000 has not been used for 30 minutes or 

more
• Once every 2 hours if the LTL 2000 is being used 

continuously all day
• Keep the traceable calibration block (black block) at 

the office
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Set Zero Procedure

n Turn the instrument on.
n Set Zero

é Press 2’nd and zero button 
at the same time

é Press the enter button
é Check that zero is OK
é Wait for ready status
é Press print button
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n Calibrate
é Press the calibrate button
é Press the enter button
é Place the calibration block into base frame
é Press the enter button
é Make sure the number displayed matches 

the number on the block.
é Press the enter button
é Wait for ready status
é Press the print button

Calibration Procedure
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n Check the calibration
é Press the 2’nd and TEST button at the same time
é Make sure that the number displayed matches the      

number on the block
é Recalibrate if necessary

n Remove the instrument from the base frame
n You’re ready to take measurements

Checking the Calibration



2006 KY LTL Training (Thanks to Flint Trading, Inc)

What Can Go Wrong 
With Calibration

n Forget to do the zero set
n Forget to put the calibration block into the base-frame 

for the calibration step
n Put the calibration block into the base frame for the 

zero set
n Put the calibration block into the base frame facing 

the wrong way
n Not doing the calibration
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Removing the LTL 2000 from its 
Base Frame

n Pull front lever forward slightly past screw 
on the front of the base frame & lift up on 
front end

n Slide LTL 2000 forward so rear two 
screws are removed from rear holes

n Lift LTL 2000 up & out of base frame
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Procedure for Taking Readings

n Place the LTL on the marking straight down 
making sure that the LTL covers the marking as 
much as possible

n Moving the LTL on the marking must be done by 
lifting the LTL straight up, do not slide unit, this 
can cause damage to the optic window

n Press the RL button to take a reading
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ID Labels

n Steps to create or change the ID label
é Press the down arrow button with a regular reading on 

the screen
é Press the enter button
é Press the up and down arrow buttons to get desired 

character  (use the 2’nd button to go faster)
é Press the enter button to move to the next space
é Press the enter button to finish 

(make sure you press the enter button until the last RL 
reading is displayed, or your ID will not be saved)
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How to do a Calibration Transfer

• Turn on the LTL 2000
• Do Set Zero Procedure
• Calibrate on the Black Laboratory block
• Check the calibration
• Measure the Red Field block ( RL measurement)
• Write down the new value and date on the Red 

Field block calibration label
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Start of Day / End of Day check out

n Check the base frame for dust or dirt, clean if necessary
n Check the Optic window for dust or dirt, clean if necessary
n Check that the calibration date on the Red field block is not 

more then 1 week old, if so do a calibration transfer
n Make sure the battery is fully charged
n Make sure the data log has enough space for your new 

readings
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On Board Printer

Measurement Readout
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Back of LTL 2000

12V charge

Communication port

Battery fuse

Charge fuse
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Warnings

• * = No problem
• L = Stray light
• W = Low battery or low 

data log memory
• E = Problem detected

• Search through the status 
display to find the cause 
for the error
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Keep The Window & 
Base Frame Clean
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Cleaning the LTL 2000

• Do not clean the black block it is your 
traceable standard. It can only be certified by 
Delta Light & Optics.

• Clean the Red block with windex & a lint free 
cloth. After cleaning a calibration transfer
needs to be performed 

• Clean the optic window with windex & a lint 
free cloth 

• Use canned air or a lint free cloth to clean the 
base frame of dirt & dust

• Use canned air or a lint free cloth to clean the 
light trap of dirt & dust
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Charge the battery

• Charge the battery 
overnight before each 
day of use
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Traceability

1. A primary reference lamp 
is maintained at the PTB in 
Germany.

2.  The PTB calibrates their 
own photometric equipment 
to this lamp.

3. Delta Light & Optics 
brings their own reference 
lamp where it is measured 
by the PTB equipment and 
given a calibration value.

4. Delta Light & Optics 
maintains this reference 
lamp at their laboratory 
where it is used to calibrate 
their own photometric 
equipment.

5. Delta’s calibrated photometric equipment is then used to determine the calibration values for the calibration 
standard used by the LTL 2000.
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Maintenance Program

Through Flint Trading Inc.’s 
Annual Maintenance Program, 
factory trained and authorized
personnel will thoroughly 
check, adjust and/or repair 
your instrument which fails to
meet the high quality standards 
set by Delta Light & Optics 
during the original manufacture.
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LTL 2000 Quick Reference Sheet

Ready the Instrument
• Turn on the LTL 2000
• Set Zero
• Calibrate
• Check the calibration
• Remove the LTL from the base frame
• Take Measurements

Calibration Block Safety
• Always store the calibration blocks in their specific holders when not in use
• Do not touch the white ceramic area of the calibration blocks
• Store the black calibration block in the office, it should never go into the field
• The black calibration block should never be cleaned

Turn on Instrument
• Press the ON button for 2 seconds

Zeroing Procedure
• Press 2’nd and Zero button at the same time
• Press the Enter button
• Check that zero is OK
• Wait for ready status

Calibrating Procedure
• Press the Calib. button
• Press the Enter button
• Place the red calibration block into base frame 
• Press the Enter button
• Make sure the number displayed matches the number on the red block
• Adjust the number to match the red block if necessary using the up & down arrow buttons
• Press the Enter button
• Wait for ready status

Take Readings
• Remove base frame by pulling latch slightly out until you pass the screw then lift up
• Slide entire unit forward & lift out of base frame
• Place base frame in case to minimize dust & dirt on base frame
• Place LTL on marking
• Press RL to take reading

ID Labels (create or change)
• Press the down arrow button with a regular reading on the screen
• Press the Enter button
• Press the up and down arrow buttons to get desired character (use the 2’nd button and up or down 

arrow to scroll faster)
• Press the Enter button to move to the next space (go to previous step)
• Press the Enter button to finish (make sure you press the enter button until the last RL reading is 

displayed, or your ID will not be saved)



Print Readings
• Option 1 – to print individual reading
• Press the Print button to print last reading taken

• Option 2 – to print all readings in the data log
• Press the menu button until the display shows “Print RL Log”
• Press Enter to confirm printing
• Press Enter to start printing data log

Calibration Transfer
• Turn on LTL 2000
• Set Zero
• Calibrate on the Black Calibration Block
• Check the calibration
• Measure (RL) the Red Calibration Block
• Write the new RL value and date on the label of the Red Calibration Block

When to Calibrate
• Before the start of work each day at the place where you will take readings
• If the LTL 2000 has not been used for 30 minutes or more
• Once every 2 hours if the LTL is being used continuously all day

End of Day / Start of Day Check Out
• Check the base frame for any dust & dirt, clean with canned air or lint free cloth
• Check the optic window for any dust or dirt, clean with lint free cloth & windex
• Check that the calibration date on the Red field block is not more than 1 week old – if so, do a 

calibration transfer
• Make sure the battery is charged
• Make sure the data log has enough space

LTL 2000 Do’s
• Make sure the operating temperature is 32F to +114F
• The humidity should be between 0 and 90% and non-condensing
• Make sure the markings are dry from application
• Make sure the markings and road are dry from water
• Make sure the unit acclimates to the environment for at least 15 minutes before use

LTL 2000 Dont’s
• Use the instrument when moisture is condensing out of the air, such as early morning dew
• Use the instrument too soon after moving it place to place where the temperature or humidity are 

very different
• Take measurements on wet or damp markings
• Take the instrument from a cool or cold area to a warm or hot area without letting it acclimate to 

its surroundings

Primary Points
• When LTL is not in use return it to its case
• Do not take Black Block out into the field it should be kept in the office, this is your traceable 

calibration


